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Background
 

 Reproducibility and 
transparency of research 
findings have been noted 
as an issue in multiple 
publications. 

 This is a problem in all 

areas of research
 

 This issue has been 

observed in both clinical 

and preclinical research, 

though NIH focus is 

preclinical research
 

The Economist – October 19th 
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Almost 2/3 of 67 in-house projects could 

not replicate data published by others
 

Prinz,  Schlange and  Asadullah
 

Bayer  HealthCare
 

43 / 67 

Nature  Reviews  Drug  Discovery,  2011;  10:712‐713
 

Adapted  from  Dr.  S.  Silberberg,  NINDS 4 
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Background (cont.)
 

 Relevant NIH workshops in 2012 
 NINDS: “Optimizing the Predictive Value of 

Preclinical Research”, summarized in 11 
October 2012 issue of Nature 
(Held in June) 
 NCI: Reproducibility and data standards 

(Held in September and December) 
 NIH Leadership discusses underlying causes 

and the development of “pilot” interventions 
in 2013 
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Possible causes in difficulties 

reproducing data
 

 Misconduct - Falsification, Fabrication, or Plagiarism 

 In 2011, the Office of Research Integrity*: 

 Received 240 allegations 

 Opened 12 as cases 

 Misconduct is one cause, but not the focus of this effort 

*http://ori.hhs.gov/images/ddblock/ori_annual_report_2011.pdf 
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Possible causes in difficulties 

reproducing data
 

 Misconduct - Falsification, Fabrication, or Plagiarism 

 “Cartoon biology” – overemphasis on the “exciting, big 
picture” finding sometimes results in publications leaving 
out necessary details of experiments performed 
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Possible causes in difficulties 

reproducing data
 

 Misconduct - Falsification, Fabrication, or Plagiarism 

 “Cartoon biology” – overemphasis on the “exciting, big 
picture” finding sometimes results in publications leaving 
out necessary details of experiments performed 

 Chance – Experiments performed correctly, but without 
appropriate replication 

 Difficulty in publication of “negative” findings 
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Possible causes in difficulties 

reproducing data
 

 Misconduct - Falsification, Fabrication, or Plagiarism 

 “Cartoon biology” – overemphasis on the “exciting, big 
picture” finding sometimes results in publications leaving 
out necessary details of experiments performed 

 Chance – Experiments performed correctly, but without 
appropriate replication 

 Difficulty in publication of “negative” findings 

 Poor experimental design – fundamental quality 
characteristics not reported/performed (e.g. blinded 
assessment, randomization, sample size calculations) 
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Insufficient reporting of methodological 

approaches is evident for
 

pre-clinical studies 


Trends Neurosci 2007; 30: 433‐439
 

Adapted from Dr. S. Silberberg, NINDS 12 



         

 
 
 
 

 

     

Deficient reporting is widespread
 

Journals: 
• Cell 
• Nature 
• Science 
• Nature Medicine 
• Nature Genetics 
• Nature Immunology 
• Nature Biotechnology 

>500 citations 

Translated to human 
studies 

Hackam and Redelmeier, JAMA 2006; 14: 1731‐1732
 

13Courtesy  of  Dr.  S.  Silberberg,  NINDS 



Possible causes in difficulties 

reproducing data
 

 Misconduct - Falsification, Fabrication, or Plagiarism 

 “Cartoon biology” – overemphasis on the “exciting, big 
picture” finding sometimes results in publications leaving 
out necessary details of experiments performed 

 Chance – Experiments performed correctly, but without 
appropriate replication 

 Difficulty in publication of “negative” findings 

 Poor experimental design – fundamental quality 
characteristics not reported/performed (e.g. blinded 
assessment, randomization, sample size calculations) 

 Inadequate reporting of resources used 
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1. Differences and chance cause variation 
2. No measurement is exact 
3. Bias is rife 
4. Bigger is usually better for sample size 
5. Correlation does not imply causation 
6. Regression to the mean can mislead 
7. Extrapolating beyond the data is risky 
8. Beware the base-rate fallacy 
9. Controls are important 
10. Randomization avoids bias 
11. Seek replication, not pseduoreplication 
12. Scientists are humans 
13. Significance is significant 
14. Separate no effect from non-significance 
15. Effect size matters 
16. Study relevance limits generalization 
17. Feelings influence risk perception 
18. Dependencies change the risks 
19. Data can be dredged or cherry picked 
20. Extreme measurements may mislead 
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Underlying issues
 

 Poor training 
 Poor evaluation 
 Difficulty in publishing negative findings
 

 Perverse reward incentives 

17 



~$30,000! 
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Principles for addressing the 

underlying issues
 

 Raise community awareness 
 Enhance formal training 
 Protect quality of funded and published 

research with a more systematic review 
process 
 Address issues of pressure and stability 

for investigators 
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Trans-NIH actions
 

 NIH is discussing reproducibility and transparency of 
research findings with stakeholder communities to alert 
them to the issues and solicit feedback. 

 Office of Intramural Research is creating and will pilot a 
new module on research integrity, as it relates to 
experimental biases and study design, to ethics training 
course required for NIH intramural fellows. This 
expected to be ready for testing in the Spring. 

 Once tested, the Office of Extramural Research will make 
available on the web and encourage adoption (or 
equivalent) by extramural training programs for fellows 
and trainees. 
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Trans-NIH actions 

Implementation of pilots
 

 NIH will implement pilots to address to key 
concerns: 

 Evaluate the “scientific premise” of grant 
applications 

 Develop a checklist to ensure more systematic 
evaluation of grant applications 

 Determine approaches needed to reduce 

“perverse incentives”, e.g.
 

Design changes to bio-sketch requirements 

 Longer-term support for investigators
 

 Support replication studies 
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Trans-NIH actions 
Implementation of pilots 

 NIH will implement pilots to address to key 
concerns 
 Important issues to consider as the pilots 

developed: 
 One size does not fit all 
 Effects on experienced vs. early-career 

researchers 
 Costs of additional data 
 Potential added burden to review process 
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PubMed Commons Pilot

 Pilot system 
allowing 

indexed by 
PubMed

researchers to 
share opinions 
on publications 
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Trans-NIH actions (cont.)
 

 Convene meeting of Study Section Chairs, 
Board of Scientific Counselors (BSC) 
Chairs 
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Trans-NIH actions (cont.)
 

 Convene meeting of Study Section Chairs, 
Board of Scientific Counselors (BSC) 
Chairs 
 Invite Journal Editors to meeting to 

discuss common opportunities 

25 



26 



27 



Trans-NIH actions (cont.)
 

 Convene meeting of Study Section Chairs, 
Board of Scientific Counselors (BSC) 
Chairs 
 Invite Journal Editors to meeting to 

discuss common opportunities 

 Continue dialogue with stakeholders – 
professional societies, industry, 
academics, patient advocacy groups 
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Extramural Research Community
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Many Labs Replication 

Project repeated 13 

psychological studies 

using 6,344 volunteers
from 12 countries 

10 of the effects were 
consistently replicated 



Complementary NIH efforts
 

 Ongoing projects separate from and/or 

complementary to the proposed pilots  

 NIH has and continues to collaborate with the 

Association for Psychological Science (APS) and the 
American Psychological Association (APA) on new 
and enhanced journal reporting standards (e.g., 
expanded Methods sections, addition of statistical 
sections). 

 NIA: Supports the Interventions Testing Program, 
where preclinical studies are conducted with multi-
site duplication, rigorous methodology and 
statistical analysis. 
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Complementary NIH efforts (cont.)
 

 Ongoing projects separate from and/or 

complementary to the proposed pilots  

 NHGRI: Expectations of validation studies are an 

inherent part of the review of functional genomics 
studies and bioinformatics tool development. 

 NIDDK: Supports Mouse Metabolic Phenotyping 
Centers, which provide the scientific community 
with standardized, high-quality phenotyping 
services. 

 NINDS: Established a Scientific Rigor Working 
Group to forge action plans for rigor-focused 
efforts. 
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